We describe in this paper a new genus and species of cricetid rodent from the Atlantic Forest of Brazil, one of the most endangered eco-regions of the world. The new form displays some but not all synapomorphies of the tribe Oryzomyini, but a suite of unique characteristics is also observed. This new forest rat possesses anatomical characteristics of arboreal taxa, such as very developed plantar pads, but was collected almost exclusively in pitfall traps. Phylogenetic analyses of morphological (integument, soft tissue, cranial, and dental characters) and molecular [nuclear -Interphotoreceptor retinoid binding protein (Irbp) -and mitochondrial -cytochrome bgenes] datasets using maximum likelihood and cladistic parsimony approaches corroborate the inclusion of the new taxon within oryzomyines. The analyses also place the new form as sister species to Eremoryzomys polius, an Andean rat endemic to the Maranon valley. This biogeographical pattern is unusual amongst small terrestrial vertebrates, as a review of the literature points to few other similar examples of Andean-Atlantic Forest pairings, in hylid frogs, Pionus parrots, and other sigmodontine rodents.
INTRODUCTION
The Atlantic Forest is one of the most diverse and threatened tropical forests in the world (Ribeiro et al., 2009) . Originally ranging from Rio Grande do Norte to Rio Grande do Sul in Brazil, and in eastern Paraguay and northern Argentina, the 'Mata Atlântica' is now reduced to less than 7-10% of its pre-Columbian distribution in Brazil (Brito, 2004; Metzger, 2009) . The biological diversity of the Atlantic Forest, in terms of both richness and endemism, is amongst the highest in the world (Fonseca, 1985; Ribeiro et al., 2009 ). The biome is thus considered a threatened biodiversity hotspot (Myers et al., 2000; Laurance, 2009) , and conservation efforts are under way to protect all remaining forested areas in the region (Metzger, 2009 ).
The Atlantic Forest is composed of different types of vegetation formations (e.g. 'restinga', lowland, and montane forests), distributed from sea level to about 2000 m altitude (Hueck, 1972) . The 'Mata Atlântica' occurs along the coastal lowlands, the mountains or 'Serras' of eastern Brazil (Clapperton, 1993) , and throughout the major river basins of eastern South America (e.g. Paraguay, Paraná, São Francisco). The forests of this region are currently isolated from Amazonian lowland forests by open landscapes of the Caatinga and Cerrado biomes, but there is plausible evidence that throughout the Pleistocene it was intermittently connected by corridors of riparian forests during moist interglacial intervals (Vivo, 1997; Costa, 2003) .
The Atlantic Forest harbours an impressive diversity of mammals, with nearly 250-260 species currently recognized in approximately 110 genera (Galindo-Leal & Gusmão-Câmara, 2003; Wilson & Reeder, 2005) . A major component (about one fifth) of the mammalian diversity of Atlantic Forest is the subfamily Sigmodontinae (Muroidea : Cricetidae), with about 19 genera and 50 species (Musser & Carleton, 2005; D'Elía et al., 2007) . Our knowledge of this sigmodontine diversity, however, is still poor, in contrast to other well-known mammalian groups, such as primates (e.g. Brachyteles, Callicebus, Cebus; Mittermeier et al., 1999; Silva-Junior, 2001; Roosmalen, Roosmalen & Mittermeier, 2002; Rylands, Kierulff & Mittermeier, 2005) .
Our incomplete scientific knowledge of Atlantic Forest diversity is exemplified by several new sigmodontines recently described or 'rediscovered'. In the last decade, 12 sigmodontines new to science have been formally described: Abrawayaomys chebezi Pardiñas, Teta & D'Elía, 2009; Akodon paranaensis Christoff et al., 2000 ; Akodon philipmyersi Pardiñas et al., 2005 ; Akodon reigi González, Langguth & Oliveira, 1999 ; Brucepattersonius paradisus, Brucepattersonius guarani, Brucepattersonius misionensis Mares & Braun, 2000 ; Cerradomys langguthi and Cerradomys vivoi Percequillo, Hingst-Zaher & Bonvicino, 2008 ; Hylaeamys seuanezi (Weksler, Geise & Cerqueira, 1999) ; Juliomys rimofrons Oliveira & Bonvicino, 2002;  and Juliomys ossitenuis Costa et al., 2007 . In addition, some species previously known only from the late 19 th and the early 20 th centuries have recently been reported again, such as Abrawayaomys ruschii (see Pereira et al., 2008) , Bibimys labiosus (see Paglia et al., 1995; D'Elía, Pardiñas & Myers, 2005; Gonçalves et al., 2005) , Blarinomys breviceps (see Silva et al., 2003) , Phaenomys ferrugineus (see Bonvicino et al., 2001) , Rhagomys rufescens (see Percequillo, Gonçalves & Oliveira, 2004; Steiner-Souza et al., 2008) , and Juliomys pictipes (see Pardiñas et al., 2008; de la Sancha et al., 2009) . These discoveries are a direct consequence of increased inventory efforts, new collecting techniques (e.g. pitfall traps), and the emergence of a new generation of South American mammalogists (see Patton et al., 1997: 463) .
We report here a new sigmodontine rodent previously unknown to the scientific community. Two independent programmes of inventories of small mammals in the south-eastern Brazilian Atlantic Forest recently obtained several specimens of this new forest rat. Based on these specimens, as well as on specimens sorted from museum and collections, we performed an integrative analysis of variation (Wheeler, 2004) . Our comparative analyses of skins, skulls, skeletons, and fluid-preserved specimens indicate that the new form is a very distinctive member of the tribe Oryzomyini (sensu Voss & Carleton, 1993; Steppan, 1995; . Herein we report phylogenetic analyses of morphological and molecular (nuclear and mitochondrial) datasets in order to establish the phylogenetic position of this new form. We follow the taxonomic procedure advocated by Weksler, Percequillo & Voss (2006) in their new classificatory arrangement of oryzomyines, recognizing highly distinctive forms as new genera. We also provide morphological comparisons to closely related taxa and to sympatric taxa throughout its geographical distribution, and discuss the biogeographical and conservation implications of our finding, providing another piece of the complex puzzle of evolutionary history of South American sigmodontines.
MATERIAL AND METHODS

SPECIMENS
The material we examined consisted of skins and skulls deposited in the following zoological collections: American Museum of Natural History (AMNH), New York, USA; Fundação Universidade Regional de Blumenau (FURB), Blumenau, Brazil; Museu Nacional da Universidade Federal do Rio de Janeiro (MN), Rio de Janeiro, Brazil; Museu de Zoologia da Universidade de São Paulo (MZUSP), São Paulo, Brazil; Museum of Comparative Zoology (MCZ), Cambridge, USA; Museum of Vertebrate Zoology (MVZ), Berkeley, USA; National Museum of Natural History (USNM), Washington, D.C., USA; The Field Museum (FMNH), Chicago, USA; The Natural History Museum (formerly British Museum of Natural History, BMNH), London, England; Universidade de Brasília (UnB), Brasília, D.F., Brazil; Universidade Federal da Paraíba (UFPB), João Pessoa, Brazil; Universidade Federal de Santa Catarina (UFSC), Florianópolis, Brazil. Upper case letters preceding museum numbers refer to sex of voucher specimens: M, male; F, female; I, sex unknown. Other abbreviations used for examined specimens are: s, skin; sk, skull; skel, partial skeleton; car, carcass in 70% ethanol; fl, fluid preserved specimens (ethanol 70%) . A gazetteer of collecting localities is provided in Appendix 1 and a list of examined specimens is presented in Appendix 2.
EXTERNAL AND CRANIAL MEASUREMENTS
We obtained the following external measurements in millimetres (mm) from original specimen tags: head and body length (HB), tail length (TL), ear length (E), hind foot length with claw (HF), and body mass (W).
Cranial measurements were obtained with digital callipers to the nearest 0.01 mm. We employed the following measurements (see Voss, 1988; Brandt & Pessôa, 1994; and Musser et al., 1998 for illustrations): condylo-incisive length (CIL), measured from the greater curvature of one upper incisor to the articular surface of the occipital condyle on the same side; length of diastema (LD), from the crown of the first upper molar to the lesser curvature of the upper incisor on the same side; length of molars (LM), crown length from molar 1 (M1) to molar 3 (M3); breadth of M1 (BM1), greatest crown breadth of the first maxillary molar across the paracone-protocone; length of incisive foramen (LIF), greatest anterior-posterior dimension of one incisive foramen; breadth of incisive foramina (BIF), greatest dimension measured across the internal surface of both incisive foramina; breadth of rostrum (BR), greatest dimension measured across the external border of the nasolacrimal capsules; length of nasals (LN), greatest anterior-posterior dimension of one nasal bone; length of palatal bridge (LPB), measured from the posterior border of the incisive foramen to the anterior border of the mesopterygoid fossa; breadth of bony palate (BBP), measured across the hard palate on the lingual surface of first upper molars crowns; least interorbital breadth (LIB), least distance across the frontal bones; zygomatic breadth (ZB), greatest dimension across the squamosal root of zygomatic arches; breadth of zygomatic plate (BZP), across central area of zygomatic plate; orbital fossa length (OFL), greatest length of the orbital fossa between the squamosal and maxillary roots of the zygomatic arch; bular breadth (BB), greatest breadth from the petrosal-basioccipital suture to the dorsal process of the ectotympanic.
STATISTICAL ANALYSES
In order to evaluate intrapopulational (sex) and geographical variation, we compared adult specimens (age classes following Musser et al., 1998) from selected and pooled samples of the new taxon. Univariate comparisons were performed through nonparametric (Mann-Whitney) analyses on the skull measurements. Tests of goodness of fit (Yates corrected chi-square, appropriate for small samples) were also performed in qualitative comparisons, in order to test differences between trait frequencies of samples throughout the geographical range. Principal component analysis was also performed, using the covariance matrix of 14 log-transformed cranial measurements (we excluded the variable LN, for which there are several missing values). Statistical procedures are detailed in Neff & Marcus (1980) and Sokal & Rohlf (1995) .
MORPHOLOGICAL CHARACTER SCORING
The new taxon was scored for morphological characters described by and employed in previous phylogenetic analyses of oryzomyines (Voss & Weksler, 2009; Turvey et al., in press ). The list of morphological characters, with notes of changes in scoring as described elsewhere McCain, Timm & Weksler, 2007; Voss & Weksler, 2009) , is presented in Appendix 3. The character matrix used for the analyses is presented as Supporting Information (Table S1 ). The morphological character matrix can also be viewed at, and downloaded from, the Morphobank repository (http://www. morphobank.org), or upon request to the authors. We followed the terminology and definitions employed by Musser et al. (1998) for age classes. To describe the qualitative character variation we used the terminology proposed by Hooper & Musser (1964 ), Carleton (1973 , 1980 , Reig (1977) , Voss & Linzey (1981) , Voss (1988) , Carleton & Musser (1989) , Voss (1993) , Voss & Carleton (1993) , Steppan (1995), and .
MOLECULAR TECHNIQUES
Genomic DNA was isolated from tissue samples preserved in ethanol using the DNeasy (Qiagen) or Puregene (Gentra) extraction kits. A fragment containing the full-length cytochrome b (cyt-b) gene (1143 bp) was amplified with the primers Mus14095 (5′-GAC ATG AAA AAT CAT CGT TGT AAT TC-3′) and Mus15398 (5′-GAA TAT CAG CTT TGG GTG TTG RTG-3′; both from Anderson & Yates, 2000) , using standard PCR procedures. Amplifications were performed as 20 mL reactions using Ampli-Taq Gold polymerase Mastermix (Perkin-Elmer) and recommended concentrations of primers and templates. Reactions were performed for 30-35 PCR cycles of denaturation at 94°C for 20 s, annealing at 61°C for 15 s and extension at 72°C for 60 s. After purification, PCR products were sequenced with the same primers used in the PCR amplification and additional internal primers: L14648 (5′-TGA ATY TGA GGR GGC TTC   ORYZOMYINI PHYLOGENY AND BIOGEOGRAPHY 359 TCA GTA-3′; Anderson & Yates, 2000), cyt-b.LS  (5′-GTT GAA TGA ATC TGG GGC GG-3′; Irwin,  Kocher & Wilson, 1991), MVZ16 (5′-TAGGAARTA  TCAYTCTGGTTTRAT-3′ ; Smith & Patton, 1993) , and oryzo1 (5′-GAATGYCAGCTTTGGGTGYTGGTA-3′; new). Nucleotide sequences were determined using automated sequencers ABI 3100 or ABI 3130xl. Stop codons were eliminated for the analyses (final sequence length = 1140 bp). Amplification of the Interphotoreceptor retinoid binding protein (Irbp) fragment followed Weksler (2003) . All resulting new sequences (35 cyt-b and one Irbp) have been deposited in GenBank (accession numbers GU126515-GU126550) and incorporated into a data matrix containing previously published sequences (Bonvicino & Moreira, 2001; Weksler, 2003) .
PHYLOGENETIC ANALYSIS
Morphological characters and DNA sequences were subjected to phylogenetic analyses using cladistic parsimony (Farris, 1983; Swofford et al., 1996) and maximum likelihood approaches (Felsenstein, 1981 (Felsenstein, , 2003 Swofford et al., 1996) . The datasets were used in combined and separate analyses. Parsimony analysis was employed for the total combined super-matrix and for each individual dataset. Maximum likelihood analyses were used for each gene individually and for the combined molecular super-matrix. Characters were equally weighted in all analyses. Irbp and cyt-b sequence characters were always treated as unordered, but some multistate morphological characters were ordered as described in . We employed the 'polymorphic' coding of Wiens (1995) for characters with intraspecific variation.
The heuristic search algorithm implemented by PAUP* 4.0b10 (Swofford, 2001 ) was used in all parsimony analyses. Each heuristic search employed 1000 replicates of random taxon addition with tree bisection-reconnection (TBR) branch swapping; only clades with at least one unambiguous synapomorphy were retained. Jackknife values (Farris et al., 1996) for the parsimony analysis were calculated using 1000 pseudoreplicates with heuristic searches employed within each replicate (36.8% character removal per replicate; ten random addition replicates, TBR branch swapping, no more than 100 trees saved per replicate). The maximum-likelihood trees were calculated using RAxML (Stamatakis, 2006a) . The general timereversible (GTR) model of nucleotide substitution (Rodríguez et al., 1990) , corrected for site-specific rate heterogeneity using gamma distribution with four classes (Yang, 1994) was used in all analyses. Genespecific unlinked models were employed in the analysis of combined Irbp-cyt-b datasets; only taxa with complete sequences for both genes were included in this analysis. Base frequencies were empirically estimated from the data. Nodal bootstrap values (Felsenstein, 1985) for the likelihood analysis were calculated using 1000 pseudoreplicates under the GTRCAT model in RAxML (Stamatakis, 2006b 
Contents:
Only the type species is included.
Etymology: From the Greek word drymus (forest), the Latin oreo (mountain), and the Greek mys (mouse or rat), in reference to the habitat of this genus, the lower montane humid forests of south-eastern Serra do Mar, in Brazil.
Geographical distribution: All known specimens referred to Drymoreomys are from the eastern slopes of the Serra do Mar, in the coastal Brazilian Atlantic Rainforest from São Paulo to Santa Catarina states, at altitudes ranging from 650 to 1200 m (Fig. 1 ).
Morphological diagnosis: Drymoreomys albimaculatus is characterized by the following unique combination of morphological traits: very long, dense and lax dorsal pelage; ventral patches of white on gular, thoracic and inguinal fur; long unicoloured tail; dorsal surface of pes with proximal brown patches; nasals and premaxillary bones projected anteriorly forming a short tube; long and wide incisive foramina; short palate with multiple posterolateral palatal pits recessed in shallow fossae; robust alisphenoid strut; protostyle in M1 present; paracone connected by enamel bridge to middle or to anterior portion of M1protocone; lower molars with anterolophid; urethral process of the glans penis with large lateral lobule; and very large preputial glands.
Morphological description: Medium sized rodent, with moderate head and body size and body mass (Tables 1, 2) ; tail length longer than combined head and body (about 118-132% of head and body length); pinnae small (about 13-16% of head and body length); pes short (about 19-24% of head and body length). Dorsal pelage very long, extremely dense and lax, consisting of long and dense underfur (wool hairs; thin, wavy, and short) and longer and lax overfur (cover and guard hairs; thick and long). Dorsal body colour dull orange to fulvous buff weakly grizzled with reddish-brown; wool hairs (range: 12-14 mm) with basal part greyish and distal part (1/10 of total length) orange or brown; cover hairs long (range: 14-17 mm), with distal quarter dark brown with a subterminal orange band; guard hairs sparse and long (range: 17-21 mm), with distal half entirely reddish to dark brown. Ventral pelage composed by wool, cover, and guard hairs; individual hairs greyishbased and tipped with white, except in gular, thoracic (in all examined specimens), and inguinal (only 15.4% of examined specimens; six out of 39 specimens) regions, which exhibit entirely white hairs; general ventral colour greyish, with distinctive white patches ( Fig. 2) in gular, thoracic, and inguinal regions (the inguinal patch of white fur is variably present or absent); ventral pelage abruptly paler and distinctively lighter than dorsal pelage. Flanks dull reddishbrown; banded cover hairs and dark guard hairs rare. Pinnae rounded and small, reaching the posterior margin of eye when laid forward; pinnae covered internally with short golden hairs and externally densely covered with reddish-brown hairs. Mystacial vibrissae usually extending posteriorly for few millimetres beyond the caudal margins of the pinnae when laid back; superciliary vibrissae short, not extending posteriorly beyond pinnae. Dorsal surface of manus covered by brown hairs, digits covered with white/ silvery hairs; manus with short white ungual tufts on dII-dV (d = digit). Pes short and moderately wide with conspicuous tufts of long ungual white to silvery hairs at bases of claws on dII-dV and short ungual hairs on dI; plantar pads very large and fleshy, interdigital pads set close together; plantar surface amongst pads covered with plantar squamae, flesh coloured; hypothenar pad large and distinct; claw of dI extending to or just beyond middle of phalange 1 of dII; claw of dV extending beyond the first interphalangeal joint of dIV (reaching the middle of phalange 2 of dIV); dorsal (volar) surface of pes densely covered with brown hairs and white/silvery hairs: brown hairs grouped in dark proximal patches of variable length and width, white hairs distributed along the distal portion of pes and digits. Tail unicoloured; tail scales very reduced; tail densely covered with short and stiff brown hairs on dorsal and ventral surface. Skull ( Fig. 3) Fig. 4 ). Palate short and wide (sensu Hershkovitz, 1962; Fig. 5) ; posterolateral palatal pits small to moderately large, single to multiple and recessed in shallow fossae; palatal excrescencies absent; mesopterygoid fossa wider to or equal to parapterygoid fossae; parapterygoid fossae perforated by several nutritive foramina; piriform fenestra (= middle lacerate foramen) narrow. Mesopterygoid fossa extending anteriorly to or between left and right M3, reaching the hypocone (Fig. 5) ; bony roof of mesopterygoid fossa completely ossified or perforated by small sphenopalatine vacuities restricted to presphenoid (only marginally in basisphenoid). Alisphenoid strut present [in all adult specimens (N = 19) examined for this trait; only one out of 35 specimens do not exhibit the strut (2.8%), a young specimen from E. B. Boracéia, São Paulo], a robust bony bar separating buccinators-masticatory foramen and accessory oval foramen. Stapedial foramen, squamoso-alisphenoid groove and sphenofrontal foramen absent; posterior opening of alisphenoid canal large and conspicuous, but without posterior groove or depression; secondary anastomosis of internal carotid artery crosses dorsal surface of parapterygoid plate (= carotid circulatory pattern 3 of Voss, 1988) . Postglenoid foramen large and rounded; subsquamosal fenestra large and patent. Ectotympanic bullae globose; Eustachian tube short; stapedial process long and narrow, overlapped to lateral margin of squamosal; tegmen tympani variably overlapping squamosal; posterior suspensory process of squamosal absent; bony projection dorsolateral to stapedial process present, overlapped to squamosal; periotic exposed posteromedially between ectotympanic and basioccipital but usually not extending anteriorly to carotid canal; mastoid perforated by conspicuous posterodorsal fenestra. Mandible long and shallow (Fig. 3) ; coronoid process large, falciform or triangular, nearly equal in height to condyloid process; superior notch shallow; angular process short, not surpassing the condyloid process posteri- orly; inferior notch shallow; capsular process of lower incisor alveolus not noticeable; superior and inferior masseteric ridges weak, converging anteriorly as an open chevron or conjoined as a single, weak crest.
Upper incisors opisthodont, with smoothly rounded enamel band; enamel band orange to yellowish in colour. Maxillary tooth-rows subparallel or weakly convergent anteriorly (Figs 3, 5) . Labial and lingual (M1) anterocone divided into labial and lingual conules (anteromedian flexus present); anteroloph well developed and fused with anterostyle on labial cingulum, separated from anterocone by persistent anteroflexus; protostyle present (in most specimens) as an isolated accessory cuspule or fused to anterior mure; paracone connected by enamel bridge to middle or to anterior portion of protocone; mesoloph well developed, long, connected to distinct mesostyle on labial margin of molar. Second upper molar (M2) protoflexus variably present; mesoflexus long and obliquely or transversally orientated, divided into two (labial and lingual) or three (labial, medial, and lingual) fossettes; mesoloph well developed, long, connected to distinct mesostyle. Third upper molar (M3) with mesoloph, posteroloph, and persistent hypoflexus; paracone and protocone distinguishable on molar surface, hypocone reduced and metacone greatly reduced and completely fused with posteroloph. Labial accessory root of M1 possibly absent (not visible in lateral view).
Mandibullary toothrows with labial cusps slightly anterior to lingual cusps; occlusal surface of lingual cusps orientated anteriorly and occlusal surface of labial cusps lingually orientated. In lingual view, the cusps are orientated anteriorly, whereas in labial view the cusps are orientated dorsally. First lower molar (m1) anteroconid divided by an anteromedian flexid; anterolabial cingulum developed on m1 and m2, and variably present on m3; anterolophid present on all lower molars; mesolophid present on m1, m2, and usually on m3; ectolophid variably present on m1 Mean ± standard deviation (minimum-maximum), N.
F, female; I, sex unknown; M, male; HB, head and body length; TL, tail length; HF, hind foot length with claw; E, ear length; W, body mass; CIL, condylo-incisive length; LD, length of diastema; LM, length of molars; BM1, breadth of M1; LIF, length of incisive foramen; BIF, breadth of incisive foramina; BR, breadth of rostrum; LN, length of nasals; LPB, length of palatal bridge; BBP, breadth of bony palate; LIB, least interorbital breadth; ZB, zygomatic breadth; BZP, breadth of zygomatic plate; OFL, orbital fossa length; BB, bular breadth.
only; hypoflexid deep on all lower molars; posteroflexid on m3 large and persistent. All lower molars with two roots at anterior and posterior positions. Twelve ribs present. Fifth lumbar (17th thoracicolumbar) vertebra with or without well-developed anapophysis. Thoracicolumbar vertebrae number 19; sacrals four; caudals 36-38; haemal arch between second and third caudal vertebrae with posterior spinous process. Trochlear process of calcaneum immediately posterior to articular facet; trochlear process long and shelf-like.
Stomach unilocular and hemiglandular, with gastric glandular epithelium limited to antrum. Glans penis without lateral bacular mounds; distal cartilaginous apparatus tridigitate, with the central digit more robust than lateral ones; dorsal papilla with one apical spine; urethral process with large lateral lobule. Preputial glands very large.
Comparisons: Drymoreomys has 12 putative morphological autapomorphies as recovered in our phylogenetic analysis (below). In particular, some morphological traits displayed by Drymoreomys are rarely seen in oryzomyines, such as very large interdigital plantar pads (only observed in Oecomys and Megalomys amongst other oryzomyines); short rostral tube; posterior hard-palate border penetrating anteriorly between molars (seen only in Nephelomys levipes; in Eremoryzomys polius the mesopterygoid fossa reaches the posterior margin of M3, but does not penetrate between the molar rows); maxillary toothrows weakly convergent anteriorly (only Lundomys and Holochilus possess nonparallel tooth-rows); and dorsal papilla in glans penis with an apical spine (also observed in Sigmodontomys alfari; Hooper & Musser, 1964) . Finally, some traits of this new taxon are unique amongst oryzomyines, such as: the dorsal surface of pes with dark patches of brown hairs; all-white ventral patches; reduced lateral bacular mounds; urethral process of the glans penis with large lateral lobule; and very large preputial glands.
Drymoreomys is recovered as the sister group of the Andean genus Eremoryzomys within oryzomyine clade D in the phylogenetic analysis (see below). Each genus, however, is characterized by strikingly different anatomical traits. In addition to the traits described above, the dorsal pelage of Drymoreomys is reddish-brown whereas it is greyish in Eremoryzomys; the tail is unicoloured in Drymoreomys but bicoloured in Eremoryzomys. The skull of Drymoreomys exhibits the interorbital region with weakly beaded supraorbital margins (Eremoryzomys exhibits well-developed supraorbital crests); posterolateral palatal pits recessed in shallow depressions (the pits are conspicuous and always positioned in deeply recessed fossa in E. polius); mesopterygoid fossa completely ossified or perforated by small sphenopalatoine vacuities (the vacuities are large in Eremoryzomys). Drymoreomys is also clearly distinct in external and cranial features from other genera within clade D; Table 4 summarizes the morphological variation amongst some genera that are included in this clade.
Two other sigmodontine genera resemble Drymoreomys in external characters, Rhipidomys and The genus Rhipidomys, an arboreal thomasomyine, also superficially resembles Drymoreomys in some morphological traits, especially in respect to the dark patches of brown hairs in the dorsal surface of pes; shallow zygomatic notch; interorbital region without dorsolateral beads or crests; short palate; and carotid circulatory pattern (type 3 of Voss, 1988) . However, Drymoreomys displays several character discordances such as the mystacial vibrissae, which in Rhipidomys are longer, thicker, and denser than those observed in Drymoreomys. Additionally, all specimens of Drymoreomys possess gular to pectoral patches of white hair, which are absent in Rhipidomys. Finally, one oryzomyine cranial synapomorphy is enough to discriminate these two genera, namely, the absence of the posterior suspensory process of squamosal connected to the tegmen tympani.
DRYMOREOMYS ALBIMACULATUS GEN.
ET Individuals of D. albimaculatus exhibit small amounts of variation, both within and amongst populations, in integumental, cranial, dental, and morphometric traits. Intrapopulation variation is described below in terms of age and sex. Quantitative geographical variation was analysed comparing two groups composed of São Paulo (Intervales, Boracéia, Ribeirão Grande, and Morro Grande) and Santa Catarina (Tabuleiro and Nascentes do Garcia) populations. Localities in each set are closely located to each other (Fig. 1) , and thus were grouped in order to increase sample sizes for statistical comparisons. We believe that the gap in the species distribution is just a sampling artefact and that forthcoming sampling efforts in Paraná state will provide a better notion of the distribution and geographical variation of this species.
Although available samples are small, no morphological variation, either qualitative or quantitative (Tables 1-3 ), could be confidently assigned to sexual dimorphism in D. albimaculatus, a pattern also observed in other studies of sexual variation in oryzomyines and sigmodontines (Goldman, 1918; Musser & Williams, 1985; Voss, 1988; Carleton & Musser, 1989; Voss & Marcus, 1992) . Correspondently, MannWhitney tests performed on the sample from Nascentes do Garcia (our largest sample, N = 11 adult specimens, with three males and eight females) revealed that there are no significant differences between the sexes.
The most noticeable age differences are observed in the texture and colour of dorsal fur, which in young individuals is shorter, less dense, and predominantly greyish brown. In addition, the gular and thoracic patches in the ventral region are smaller and narrower in young specimens of all samples. In the skull, differences in the configuration of the posterior border of the hard palate can be attributed to age differences: in very young specimens (i.e. specimens with M3 partially erupted or just erupted), the anterior margin of the mesopterygoid fossa penetrates between molar tooth-rows, reaching the protocone of M3 (Boracéia, MZUSP BO 44; Ribeirão Grande, MZUSP RG 48); in young specimens the anterior margin reaches the hypocone or the hypoflexus of M3 (Morro Grande, MZUSP AB 698, BS 1441; Nascentes do Garcia, FURB 9962); and in subadult and adult specimens the fossa penetrates to the level of M3 hypocone or to the level of M3 alveolus (Boracéia, MZUSP BO 24, 41; Morro Grande, MZUSP AB 397, 423); there is no specimen with a long palate amongst the studied exemplars. Ontogenetic differentiation is also observed in quantitative traits (Tables 1 and 2) , with adults exhibiting larger absolute and mean values than subadults in most cranial variables.
Some integumental and cranial traits vary amongst the geographical samples. All adult specimens present a very dense, long, soft, and lax dorsal fur; in samples from São Paulo and Serra do Tabuleiro, the wool hairs range from 12 to 14 mm, the cover hairs from 14 to 17 mm, and the guard hairs from 20 to 21 mm, whereas the specimen from Nascentes do Garcia exhibits shorter hairs, with wool hairs varying from 13 to 14 mm, cover hairs from 14 to 15 mm, and guard hairs that range from 17 to 18 mm. The col-ORYZOMYINI PHYLOGENY AND BIOGEOGRAPHY 369 
A. R. PERCEQUILLO ET AL.
oration ranges from orange to fulvous buff weakly grizzled with reddish-brown colour (in most specimens) to ochraceous brown weakly grizzled with brown in a few specimens from Serra do Tabuleiro and Nascentes do Garcia (UFSC 860, FURB 9862, 9871, 9903). All studied specimens present patches of white fur on gular and thoracic position on the ventral region; presence of inguinal patches, however, is variable: inguinal patches were observed in 20% of specimens (four out of 20 individuals) from the São Paulo sample and in nearly 11% of specimens (two out of 19 individuals) from Santa Catarina; based on the results of the Yates corrected chi-square test (Yates X 2 = 0.67; P = 0.41), we accept the null hypothesis that the frequencies between the two samples are similar.
Considering the skull, there are few informative traits varying in frequency amongst geographical samples. The incisive foramina are slightly or abruptly constricted anteriorly in a few adult specimens from São Paulo (38%; three out of eight individuals) and more commonly observed in specimens from Santa Catarina (54%; six out of 11 specimens); the difference in frequency, however, is not statistically significant (Yates X 2 = 0.07; P = 0.79). One specimen from São Paulo (MZUSP BO 41) and one from Santa Catarina (FURB 9838) exhibit an abrupt constriction near the posterior margin of the incisive foramina. The posterior margins of incisive foramina project between first molars in 50% of adults from São Paulo ( Fig. 4 ; four out of eight individuals), reaching either the alveolus of M1 or the anterocone of M1. This frequency is considerably larger when compared to that observed in the Santa Catarina exemplars (9%; one out of 11 specimens), but the difference again is not statistically different (Yates X 2 = 2.17; P = 0.14). The presence of narrow and small sphenopalatine vacuities usually restricted to the presphenoid also presents discrete variation throughout the geographical range, with 63% of specimens from São Paulo showing this condition (five out of eight individuals; in one specimen only we observed vacuities extending through the basisphenoid) and 73% of specimens from Santa Catarina (eight out of 11 specimens, with one specimen presenting long vacuities reaching the basisphenoid). The statistical analysis suggests that the frequencies of specimens presenting vacuities from São Paulo and Santa Catarina, although different, are not statistically significant (Yates X 2 = 0.00; P = 0.98). Only two traits showed significant results in the Yates tests, albeit barely: the presence of ectolophid in lower first molar and the anterior length of the mesopterygoid fossa. Only three specimens from São Paulo (N = 8) possess the ectolophid (all specimens from Intervales; the few adult specimens from Morro Grande, Ribeirão Grande, and Boracéia possess very small ectostylids), whereas almost all specimens from Santa Catarina have well-developed ectolophids (ten out of 11 specimens; Yates X 2 = 3.89; P = 0.049), Regarding the anterior length of the mesopterygoid fossa, nine out of 11 specimens from Santa Catarina have the mesopterygoid fossa reaching the hypocone of M3, whereas only two out of eight specimens from São Paulo have this condition (Yates X 2 = 4.02; P = 0.045).
Comparisons between pooled samples of São Paulo and Santa Catarina revealed that adults are similar in cranial measurements throughout their distribution (all means are statistically similar), and the descriptive statistics for the six populations studied (Tables 1, 2 ) also demonstrate this homogeneity in size. The first and the second principal components, extracted from the nonsingular covariance matrix, are responsible for 61.7% of the total variance, and the variance along the first component is influenced by variables such as breadth of incisive foramina, breadth of bony palate, breadth of rostrum, and zygomatic breadth; breadth of incisive foramina, breadth of zygomatic plate and breadth of bony palate are more associated to the second component ( Table 4 ). The loadings of the first principal component eigenvectors are all negative, indicating a size factor. Plots of principal component scores (not shown) revealed no congruent pattern of variation related to sex, age, or geography. Considering the limited number of available samples and specimens and the lack of sharp qualitative and quantitative discontinuities throughout the range of D. albimaculatus, we adopt a conservative position and assume that the observed geographical variation does not merit taxonomic recognition.
PHYLOGENETIC ANALYSES
The concatenated matrix of morphological (characters presented in Appendix 3) and molecular data provided 766 informative characters (morphology: 88 characters; cyt-b: 473; Irbp: 205). Parsimony analysis of this super-matrix resulted in two trees [5513 steps, consistency index (CI) = 0.23, retention index (RI) = 0.41] that differ only with respect to relationships within the genus Oecomys. The strict consensus tree (Fig. 7) has the same basal structure as the trees recovered in previous analyses of morphology and Irbp (Weksler, 2003 , with oryzomyines divided into four clades (labelled A to D in Fig. 7) . Although relationships within all major clades differ from those recovered by previous analyses, most of the novel patterns of intergeneric relationships have low nodal support. Exceptions are the moderate (jackknife = 61%) support for the inclusion of Mindomys hammondi within clade B, and the very high ORYZOMYINI PHYLOGENY AND BIOGEOGRAPHY 371 nodal support (jackknife = 95%) for Eremoryomys + Drymoreomys within clade D.
Parsimony analyses of each data partition (trees not shown) produced different hypotheses for higherlevel oryzomyine relationships and for the placement of Drymoreomys, but with varying levels of support. The analysis of Irbp sequences (four trees; 693 steps; CI = 0.53, RI = 0.70) is the only separate analysis that recovered a tree with mostly well-supported intergeneric nodes. This tree is almost identical to previous results (Weksler, 2003 , with the inclusion of Drymoreomys as sister group to Eremoryzomys (jackknife = 98%) within clade D (jackknife = 50%). Analysis of morphological characters (243 trees; 524 steps, CI = 0.25, RI = 0.62) produced a consensus tree with a major basal polytomy that includes a clade containing Sooretamys, Wiedomys, and Drymoreomys (jackknife < 50%). Analysis of cyt-b sequences produced one tree (7193 steps, CI = 0.20, RI = 0.34) that is radically different from other results. Wiedomys is placed within the oryzomyines, Neacomys is recovered as the most basal member of the tribe, and none of the major oryzomyine clades (A-D) are recovered. Nodal support values, however, are very low overall: only three intergeneric relationships had jackknife values above 50% (Aegialomys + Nesoryzomys, Microryzomys + Oreoryzomys, and Sigmodontomys + Melanomys). Drymoreomys is recovered as sister group to Eremoryzomys with low support (jackknife < 50%).
The maximum likelihood tree of combined genes (Fig. 8) has the largest number of nodes with high support values. The basal structure of oryzomyines is the same as that recovered in the Irbp-only analysis of Weksler (2003) , with clades B, C, and D, but not A (Scolomys is the basal-most oryzomyine, but with low support). Relationships within each clade, however, are mostly different from Weksler (2003) 
NATURAL HISTORY AND CONSERVATION STATUS
Reserva Florestal do Morro Grande
This state preserve is located in the Cotia municipality, 34 km west of São Paulo, in the Atlantic Highland in altitudes ranging from 860 to 1075 m a.s.l. This Atlantic Forest reserve has an area of approximately 10 870 ha and contains a mosaic of secondary forests in different succession stages, with some areas presenting 70-80 years of regeneration and other patches of older and mature forest. The main forest type that covers Morro Grande is the dense montane humid forest ('Floresta Ombrófila Densa Montana' of Veloso, Rangel-Filho & Lima, 1991) , but there are also transitional areas with semi-deciduous forests and mixed Araucaria humid forests. The local climate is characterized by moderate annual precipitation (1200-1300 mm), weakly seasonal, with a short dry season from April to August (mean precipitation in 
Estação Biológica de Boracéia
Boracéia is the biological field station of the Museu de Zoologia da Universidade de São Paulo, and is located nearly 80 km east of the city of São Paulo. The station is located in a 16 450 ha reserve that encompasses the water treatment plants that supply part of the city of São Paulo and other nearby cities.
Boracéia is situated at 900 m a.s.l. on the crest of an escarpment of coastal Serra do Mar, in the watershed of rivers that flow directly to the Atlantic Ocean (Rio Guaratuba) and to Rio Tietê (Rio Claro), which flows to Rio Paraná. High precipitation (average annual rainfall around 3058 mm) and orographic moisture (as dense fog) contributes to the humidity of the exuberant forest. From November to January the weather is warm and wet, whereas the period from May to August is characterized by cooler and drier climate, with temperatures below 0°C in some winter months.
The main vegetation type at Boracéia is dense montane humid forest (Heyer et al., 1990) . Part of the reserve was cleared in the early 20 th century for cinchona (quinine) plantation. Secondary forest in this area has a continuous and low canopy (mean height 5-10 m) and only two strata (canopy and understory); palms, bromeliads, and ferns are abundant, as well epiphytic mosses, ferns, orchids, bromeliads, vines, and other plants (see Heyer et al., 1990 for additional information).
All D. albimaculatus specimens from Boracéia were caught in pitfall traps during a herpetofauna inventory conducted in the area in 2004 by Miguel T. U. Rodrigues and N. Liou. Six pitfall trap lines with 24 buckets arranged in six stars were set in previous trails in the forest; all lines sampled relatively flat terrain, covered with mature forest (trees with diameter at breast height of 1 m), and abundant lianas, epiphytes, bamboo, and Heliconia thickets. As mammals were not the prime objective of this survey, there is no detailed or precise information available (external measurements, sex, and reproductive data) resultant from field observations for the ten specimens; thus, data presented are derived from fluid preserved specimens. The sample consists of six males, being two young individuals with abdominal testes, two young adult specimens, and two adults with scrotal testes; the four females exhibit unperforated vaginas.
Carmo, Parque Estadual Intervales
This is a protected area of Atlantic Forest with nearly 42 000 ha in the southern portion of São Paulo state (approximately 270 km west-southwest of the city of São Paulo), in the watersheds (Serra de Paranapiacaba) of Rio Paranapanema, a tributary of Rio Paraná, and of Rio Ribeira de Iguape, that flows directly to Atlantic Ocean. Parque Estadual Intervales is contiguous to other protected areas, namely Parque Estadual Turístico do Alto Ribeira, Parque Estadual Carlos Botelho, and Estação Ecológica Xituê, resulting in one of the largest Atlantic Forest remnants in Brazil. The park landscapes vary from lowlands, ranging from 60 to 350 m (Saibadela Base Camp), to complex systems of hills and mountains that vary from 800 to 1095 m (Carmo and Barra Grande Base Camps).
The climate in Parque Estadual Intervales is temperate humid, with mean annual temperature in cold months around 12°C and in warmer months ranging around 22°C; in some elevated areas the lowest absolute temperature during winter can reach -4°C, with temporary frost. The annual precipitation ranges from 2000 to 3000 mm, but in some lowland areas may reach 4200 mm yearly. The climate is seasonal, but there is no marked dry period; the winter season, drier and cold, extends from April to September, with a monthly mean temperature of 17.4°C, monthly mean rainfall of 139 mm, and monthly mean air humidity of 79%. The summer, wet and hot, lasts from October to March and is characterized by a monthly mean precipitation of 306 mm, monthly mean temperature of 20.9°C, and monthly mean air moisture of 83% (data from Viera & Izar, 1999; Mantovani, 2001; and Osses, Nazareth & Machado, 2008) .
The vegetation at Intervales changes from the dense lower montane humid forest to dense montane humid forest. The trap site where D. albimaculatus was collected is located in an area known as Carmo, situated in the north-western portion of the park, in the valley of Rio do Carmo where altitudes range from 600 to 900 m, in areas of dense montane forest. This area is covered by mature or old secondary forests. Three specimens were collected by M. A. Mustrangi during the austral summer, in June 1992: all are mature adult females, one being pregnant with three embryos.
Ribeirão Grande
This sampling area is located near the perimeter of Parque Estadual Intervales and therefore shares with the latter most geographical and climatic characteristics. Two specimens were trapped by N. Leiner in a long-term mammal monitoring project, in an area of cement mining. The two specimens, female and male young adults, were trapped in pitfall traps in October and December of 2005, respectively. The pitfall trap line was set in a disturbed secondary forest.
Estação Ecológica de Bananal
This preserve is situated in the extreme northeastern portion of São Paulo state, approximately 350 km from the city of São Paulo. It is a 884 ha conservation unit located on the Serra do Mar, on the southern (Atlantic) slope of Serra da Carioca range, at 22°48′S and 44°22′W, in an altitudinal range from 1200 to 1950 m. The climate is warm and wet, without a dry season, and the mean annual temperature is 20°C; during colder months the minimum temperatures range from -1 to 4°C, and during summer the average temperatures vary from 25 to 28°C (climatic data from park administration). The dominant vegetation type is dense montane humid evergreen forest, in different succession stages through the reserve, from well-disturbed (early stages of forest cover) to pristine areas.
The only specimen obtained during a survey conducted in December, 2003, employing Sherman and pitfall traps, was a young female with unperforated vagina; this individual was captured in a pitfall trap, in a camping site that was abandoned nearly 10-15 years ago, covered by a low and unstructured forest with nearly 8-10 m in height, composed mainly by specimens of the genus Tibouchina, a group of pioneer trees very common in the Atlantic Forest.
Along with the new species here described, other small didelphid and sigmodontine mammals captured at this site include: 
Parque Estadual da Serra do Tabuleiro
Located at Santo Amaro da Imperatriz, a municipality nearly 40 km westwards of Florianópolis in Santa Catarina state, this preserve is situated between sea level and 1000 m, occupying an area of 87 405 hectares (all information provided here is from Voltolini, 1997; J. Cherem, pers. comm.) . The mean annual precipitation is nearly 1600 mm, and February exhibits the highest monthly mean rainfall (210 mm), whereas June is the driest month, with only 68 mm of mean rain. The average temperature ranges from 22 to 24°C in January (austral summer) and from 14 and 16°C in June (austral winter).
The main type of vegetation at Serra do Tabuleiro is dense montane humid forest. More luxuriant vegetation is located at the deep and more humid valleys, and consists of well-structured forests with high canopy and diverse community of epiphytes. Exposed slopes are steep and covered with drier forest, composed of bamboos, ferns, and small trees. Bromeliads are common throughout the study area.
A single specimen of D. albimaculatus was captured in November 1993 during an inventory at Serra do Tabuleiro, in a trap set on the ground. It was a pregnant female that gave birth at the UFSC mammal laboratory; one of the offspring was examined during this study (UFSC 860). The traps were assembled in a 220 m transect through a habitat gradient along the eastern slope of the Serra do Tabuleiro from 400 to 460 m, ranging from humid forest with abundant terrestrial bromeliads to drier forests. This transect is parallel to a perennial watercourse, Rio Plaza. The sampling consisted of conventional terrestrial trapping as well as arboreal trapping, from April 1991 to April 1994, in an effort of 15 400 trap/nights.
Other 
Summary
Based on the available natural history data compiled above, we can assume that D. albimaculatus is an Atlantic Forest specialist, inhabiting dense and humid montane and premontane forests. The altitudinal range of the species extends from 400 to about 1000 m along the oriental slopes of Serra do Mar, from central Santa Catarina to central São Paulo state. This species does not appear to exhibit preferences exclusively for pristine forests, being found also in secondary and disturbed forests, even in areas that were completely deforested a few decades ago. Available evidence in literature (Pardini & Umetsu, 2006; Bueno, 2008; also, R. Pardini, pers. comm.) , however, suggests that D. albimaculatus needs areas of continuous (pristine or disturbed) forest to inhabit. Females are reproductively active in June and from November to December, and males possess scrotal testes in December (it is important to notice that reproductive data were available for only a few specimens), suggesting that reproduction may take place throughout the year.
The fragmentary current knowledge on the ecology and natural history of D. albimaculatus, along with the fact that this represents a new taxon for which there is no available past temporal information, precludes us from employing some of the criteria defined by IUCN (2001) to assess its conservation status, especially those regarding population issues (e.g. criteria A, C, D, and E; IUCN, 2001) . Considering geographical information (criterion B), D. albimaculatus presents an extent of occurrence and area of occupancy superior to 20 000 and 2000 km 2 , respectively, which represent the area thresholds to threat categories. Therefore, the biological data regarding this species do not allow it to be classified as a threatened taxon (considering subcategories B1 or B2), even in the lower threat category (Vulnerable). In addition, this species is present in several protected areas. However, the species is known from fewer than ten localities and is distributed throughout an area under intense deforestation and fragmentation processes (Ribeiro et al., 2009) . Both aspects are listed under one important subcriterion (a) of criterion B to recognize species under threat. We assume, however, that the capture of this species in only seven localities is a sampling artefact, and that forthcoming field work will provide further geographical information on this species. Taking into account the fragmented nature of the Atlantic Forest in southern Brazil, we suggest that this species should be considered 'Near Threatened', and recommend a careful re-examination of this status in future assessments of endangered mammalian species, hopefully in the light of new ecological and population data.
DISCUSSION
Recent studies have significantly advanced our morphological, systematic, and biogeographical knowledge of the tribe Oryzomyini, with the demonstration of the monophyly and composition of the tribe (Voss & Carleton, 1993; Steppan, 1995; Weksler, 2003) ; improvement of understanding internal phylogenetic relationships (Carleton & Olson, 1999; Smith & Patton, 1999; Bonvicino & Moreira, 2001; Weksler, 2003 ; delineation of genus-group taxa content of the tribe (Voss & Carleton, 1993; Voss, Gómez-Laverde & Pacheco, 2002; ; and the discovery of important fossil remains (Carleton & Olson, 1999; Pardiñas, 2008) . The new genus and species described herein provides evidence that this knowledge is still incomplete. Probably at least some of other less-explored regions of South America still harbour undescribed endemic taxa. The present biological diversity of the tribe, estimated as 120 extant or recently extinct species in 31 genera D'Elía & Pardiñas, 2007; Percequillo et al., 2008) , will probably increase with further taxonomic and systematic work in the next several decades. Considering our need for better knowledge of species diversity and distribution to implement conservation policies (Wheeler, Raven & ORYZOMYINI PHYLOGENY AND BIOGEOGRAPHY 377 Wilson, 2004) , inventory and taxonomic studies should be stimulated in the next few years.
Resolution and nodal support for recovered phylogenetic relationships amongst oryzomyines receive substantial support in the present analyses. The results of the combined Irbp/cyt-b maximum likelihood analysis, in particular, provide the first set of well-supported hypotheses for relationships within major oryzomyine lineages, especially clade D (Weksler, 2003 . The basal structure of oryzomyine phylogeny, with taxa divided into three major clades, is corroborated in the present analyses, but 'clade A' (composed of Scolomys and Zygodontomys) was only recovered in the parsimony analyses that included morphological data. By contrast, Scolomys and Zygodontomys were never recovered as sister taxa in any molecular analysis, but were always placed as basal members of the tribe. Other intergeneric relationships differ between the parsimony and likelihood analyses only for nodes with low support in at least one of them (usually parsimony).
The sister-taxon relationship between D. albimaculatus and Eremoryzomys polius recovered with strong nodal support in both parsimony and maximum likelihood analyses is a wholly unexpected result. Biogeographically, D. albimaculatus and E. polius form an awkward pair: the first is endemic to lower montane areas (400-1000 m) in the Atlantic Forest of eastern Brazil, whereas the second is an Andean endemic (760-2100 m) from the valley of the lower Río Marañon in northern Peru (Fig. 9) . The two taxa are both restricted to well-known Neotropical centres of endemism (Müller, 1973; Cracraft, 1985) . Drymoreomys albimaculatus is a member of the Serra do Mar centre, whereas E. polius is distributed in the Marañon centre. Sister-group relationships between members of the Serra do Mar and Marañón centres are unknown in the literature, and other phylogenetic pairings of restricted Atlantic Forest and Andean endemics as sister taxa are not very common amongst Neotropical terrestrial vertebrates. We found only four clear cases of such Andean and Atlantic Forest clades or taxa with sister relationships: hylid frogs, parrots, and akodont and thomasomyine rodents. None of these examples, however, share the highly particular pattern of Drymoreomys and Eremoryzomys.
In their comprehensive systematic revisions of family Hylidae, Faivovich et al. (2004 observed that in the subgroup Hypsiboas pulchellus an '. . . Andean clade is nested within an Atlantic Forest/ Cerrado clade . . . a biogeographic pattern that we are not aware of in other vertebrate groups ' (Faivovich et al., 2004: 946) . More precisely, the Andean clade from Argentina and Bolivia is sister to a clade containing taxa from the Atlantic Forest, pampas, and from scrubland from Sierras of Central Argentina (Faivovich et al., 2004 (Faivovich et al., , 2005 .
Parrots of the genus Pionus display a similar pattern (Ribas et al., 2007) : the Pionus maximillianus species group, distributed in eastern Brazil, Paraguay, and Argentina from sea level to 2000 m, is recovered as the sister taxon to the Pionus sordidus group, which is distributed through the Andes, from Bolivia to Venezuela ranging from 450 to 3000 m. Vicariance is hypothesized as the main process of diversification between montane (Andean) and lowland (eastern South America) clades (Ribas et al., 2007 (Ribas et al., : 2404 .
Phylogenetic studies on the genus Akodon (by Pardiñas et al., 2005; Gonçalves et al., 2007; Smith & Patton, 2007) Percequillo et al., 2004; Steiner-Souza et al., 2008) , and the recently described Rhagomys longilingua (from the eastern slope of the Andes from Peru and Bolívia; Luna & Patterson, 2003; D'Elía et al., 2006; Villalpando, Vargas & SalazarBravo, 2006) . The former species inhabits lowland and montane humid forests in the Serra do Mar, from sea level to nearly 1100 m, whereas the latter is restricted to the lowland humid, montane, and cloud forests of the Bolivian and Peruvian Andes, from 450 to 2100 m. The general congruence of biogeographical patterns amongst birds, frogs, and rodents highlights a possible past connection between eastern (Atlantic Forest) and western South America (Andean life zones) small terrestrial vertebrate communities, which subsequently diverged into the present lineages.
The Atlantic Forest has long been considered as a unique entity, either as a biome (Fonseca, 1985; Myers et al., 2000) or as a biogeographical region, being recognized as an important centre of endemism (Müller, 1973; Cracraft, 1985) . Several lines of evidence (Moojen, 1948; Por, 1992; Vivo, 1997) suggested that the Atlantic Forest and the lowland Amazon Forest, the two major forested landscapes of South America currently isolated by the dry corridor of open vegetation, had a common past history (Vivo, 1997; Costa, 2003) . As a consequence, these regions frequently appear as closely phylogenetically related on area-relationship analyses (Cracraft, 1988; Cracraft & Prum, 1988; Bates, Hackett & Cracraft, 1998) , or their species are recovered as sister taxa (Patton et al., 1997; Patton, Silva & Malcolm, 2000) . However, these studies only considered forested areas and their faunas for comparative analyses, which probably biased the results obtained. Costa (2003) , in a multitaxa mammalian biogeographical analysis employing molecular markers, suggested that the central South American dry forests played a important role in the evolutionary history of small mammals, with species from this region being more closely related to the Atlantic Forest, to the Amazon Forest, or sister to both taxa. This author also stated that the biogeographical history of the Neotropics would hardly be explained by a single unifying hypothesis. Our examples cited above additionally suggest a historical relationship between the Serra do Mar and Austral Andean centres of endemism (Hypsiboa), between Serra do Mar and the Peruvian Andes (Akodon, Rhagomys), and between Serra do Mar and the Andean Cordillera (Pionus).
In these cases, however, the general pattern is that both Atlantic Forest and Andean taxa are inhabitants of humid forest formations. By contrast, E. polius inhabits a Central Andean valley, westward to the Cordillera Central of Peru and in a rain-shadow area, characterized by hot and arid climate (Osgood, 1914: 145; Cracraft, 1985) . Accordingly to Osgood (1914) , all six specimens of E. polius were obtained at Tambo Carrizal (c. 1500 m) , that is located east of Balsas (c. 300 m) on the right bank of Río Marañon: 'A tiny spring here is surrounded by a clump of trees . . . and the steep slope below has some moderately extensive thickets of low bushes which moisture from the spring permits to flourish. Elsewhere conditions are arid with occasional bunches of grass, cactuses, or small bushes'. Another area, Condechaca (BMNH specimens), is situated just a few kilometres southwards of Chachapoyas and '. . . is surrounded by relatively arid foothills' (Thomas, 1926: 157) .
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Further comprehension of the large radiation of this group of rodents, and of the spatial and temporal settings of the origin of South American sigmodontines will only emerge with continuous inventory programmes to uncover the total small mammal diversity of South America (Voss & Emmons, 1996) , coupled with museum-based modern and integrative taxonomic approaches (Wheeler, 2004; Padial et al., 2009 ) and the establishment of phylogenetic hypotheses (Patton et al., 1997) . The present contribution provides another piece of the puzzle, recognizing another species and enlarging the number of endemics of the Atlantic Forest with a unique phylogenetic and biogeographical lineage. 
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APPENDIX 1
Collecting localities of genera Drymoreomys and Eremoryzomys in South America.
GAZETTEER
Brazil
SÃO PAULO
30. Jugal present and large, maxillary and squamosal processes of the zygoma not overlapping (0); or jugal present and small, maxillary and squamosal processes overlapping, but not in contact (1); or jugal absent, or reduced to slivers of bones, maxillary and squamosal processes in contact (2) . The jugal of Eremoryzomys polius is large without overlap of maxillary and squamosal (state '0'). 31. Posterior margins of incisive foramina conspicuously projecting between first molars (0); or terminating anteriorly or at the front of first molar alveoli (1). 32. Palate short, mesopterygoid fossa extends anteriorly between the molar rows (0); or palate of intermediate length, mesopterygoid fossa extends anteriorly between the maxillary bones but not between M3s (1); or palate long, mesopterygoid fossa does not extend anteriorly between the maxillary bones (2). 33. Bony palate flat, or with shallow lateral excavations, never with median longitudinal ridge (0); or with deep lateral troughs separated by median longitudinal ridge (1). 34. Posterolateral palatal pits absent (0); or one simple small foramen present at each side of the posterior palate (1); or posterolateral palatal pits always present as conspicuous perforations, usually more than one foramen, not recessed in fossae or recessed in shallow depression (2); or posterolateral palatal pits always present as perforations within deeply recessed fossa, generally with three foramina, one directed posteriorly, one anteriorly, and one dorsally (3). The posterolateral palatal pits of Mindomys hammondi and Sigmodontomys aphrastus are polymorphic (states '1' and '2'; i.e. 'C'), as some analyses of additional exemplars revealed multiple posterolateral palatal pits recessed in moderately deep fossae McCain et al., 2007) . 35. Parapterygoid fossae at same level as palate (0); or parapterygoid fossae dorsally excavated but not reaching level of mesopterygoid roof (1); or parapterygoid fossae deeply excavated, reaching level of mesopterygoid roof (2) . Eremoryzomys polius is now scored as '1' instead of '2', because its parapterygoid fossae are distinctly shallower than those of Holochilus and Lundomys (2) . 42. Posterior suspensory process of squamosal present and connected to the tegmen tympani (0); or posterior suspensory process absent, tegmen tympani not touching or barely in contact with squamosal (1). 43. Mastoid completely ossified, or with a diminutive pit in the dorsal contact with the exoccipital border (0); mastoid with conspicuous fenestra (1). 44. Capsular process of lower incisor alveolus absent (0); or projection present but reduced as a slight rounded elevation (1); or projection present, well developed as a conspicuous swelling with acute projection (2) . 45. Superior and inferior masseteric ridges converge
anteriorly as an open chevron (0); or anterior portion of ridges conjoined as single crest (1). 46. Anterior edge of masseteric crests below m1 (0); or edge anterior to m1, extending to diastema (1). 47. Entoglossal process of basihyal present as small knob, basihyal arched, and thyrohyal long, greater than or equal to the length of the basihyal (0); or entoglossal process absent, basihyal straight, and thyrohyal short, less than length of basihyal (1). The condition observed in D. albimaculatus is intermediary to those proposed in and similar to that illustrated by Carleton (1980) . There is no large gap between the trochlear process and the posterior articular surface of calcaneum.
